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drap Complete cDNA Clone insert 

agcgattacg gtagagatat ggtaatgcaa cggtggatgt gaactccttg 50 

gtttgeggtg aatgcgttca acggtggate ttcgcttgca cctttcgcga 100 

tagacgacat acggatacag atacagatac agaatgqcct ccaacaacaq 150 

taotaccacc Qatctqgaca qccaqqtcaa tgtqqaaaat t tocccataa 200 

cqttcaaqqt qaaotacatt gqttccqaaq tqacacq taq cttatqqqqc 250 

attaaqtata cqcatcqtcc qqttqacata atqqtqgqca tqa ccaaqaa 300 

cctqccaccc aataaqqtqc tqcccaactq cqaactq aaq qtqtccaccq 350 

acqqaqtcca qctqqagatc atatcgccaa agaccagca t caatcactgg 400 

aqctatccca tcgacacgat ctcqtatqqc gttcagqacc tqqtc tacac 4 50 

aagggtcttt gccatgatcq tqgtgaaqga cqaqtcqaqt ccq catccct 500 

ttqaqgttca cqccttcqtq tqcqacagtc gtacqatggc gcq qaagttg 550 

acctttqccc tggccggccg ccttccagga ttactcgcga cgggtcaagg 600 

aggcaaccgg tgaggaggag ggcgaggcca cgcccagcga cactattaca 650 

cccacgcgac acaagttcgc catcgatctg cgaacgccgg agaaatccag 700 

gctggcgaac tggagcagga aacggaggcg tagttatcct ggtgatcctg 750 

cgttggctcc gtcaatgaga tgtgatgtgt tagttactta acgtccagtg 800 

ttcactgtat ctgtaaattg tggttctctc acctggtagt tgcctcatac 850 

agctaattac ccaaagccta agtgttaata cgatttgtaa acgatttcta 900 

aaataaatta cgaatatggt atgtttggct atttgaattg ggctacaacc 950 
tgttgatatg ccacttggca aaaaaaaaaa acgccagcac caattctttt 
acttctgttt cttgtgaccg acataaaaga tgcaccaaag ctgctattcc 
accagcgttc tttattccac gcttgttttc atcattttgt cttccgtaag 

ataaattacg taaagcacca caggcatttt tatgtatttc tggagaatca 1150 

taagatagca gtcgaactaa tggtggtata cctcccagag atcttgtacg 1200 

ttgcttgttt ggatcatcca tgtagcacaa atgctgtaga taggctgctg 1250 

cattagcttt tatagcacta ctcgggttgc ttaaaaagct tattacttct 1300 

gaaagatttg gatcccgcca tctcattgta gaacaaatat cattttctga 1350 

tccttcaatg taatcatcct tttcttcc 1378 



Longest ORF nt 104 - 610 

Probable Start Codon nt 134 

CDS Expressed as Recombinant Protein nt 134 - 610 
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1100 
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DRAP Coding Sequence - Restriction Map 

With 206 enzymes: * MaxCuts: 1 

B CM D 

a j m r 

e e e d 

I II I 

atggcctccaacaacagtagtaccaccgatctggacagccaggtcaatgtggaggatttg 
134 + + + + + + 

taccggaggttgttgtcatcatggtggctagacctgtcggtccagttacacctcctaaac 

MASNNSSTTDLDSQVNVEDL 

P 
s 
P 

1 DN B 

4 r 1 sP M HM 

0 da am w gs 
6 II Al o ae 

1 IV II I II 

/ 

cccataacgttcaaggtgaagtacattggttccgaagtggcacgtggcttatggggcat.t 

194 + + + + + + 253 

gggtattgcaagttccacttcatgtaaccaaggcttcaccgtgcaccgaataccccgtaa 





T F K V K Y 


IGSEVARG 


L W 
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1M 
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0 


11 
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P 


7 


Iu 


c 


V 


M 


I 


II 


I 


I 


I 



/ 

aagtatacgcgtcgtccggttgacataatggtgggcgtggccaagaacctgccgcccaat 
254 + + + + + + 313 

ttcatatgcgcagcaggccaactgtattaccacccgcaccggttcttggacggcgggtt.a 
KYTRRPVDIMVGVAKNLPPN 



T 



E M 
c sP 
o pv 



s 5 Au 

e 7 11 

I I II 

/ 

aaggtgctgcccaactgcgaactgaaggtgtccaccgacggagtccagctggagatcata 
314 + + + + + + 373 

ttccacgacgggttgacgcttgacttccacaggtggctgcctcaggtcgacctctagtat 
KVLPNCELKVSTDGVQLEII 



I 
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T 
Bs 
sp 
rR 
II 

/ 

tcgccaaaggccagcatcaatcactggagctatcccatcqacacgatctcgtatggcgtt 

374 + + -+ + + + 433 

agcggtttccggtcgtagttagtgacctcgatagggtagctgtgctagagcataccgcaa 

SPKASINHWSYPIDTISYGV 

E S 
c s 

oP S e N 
A0sAaS8 1 

vlplue6 a F 

a05w9x4 I o 

I9IN6A7 I k 

IIIIIII I I 

// /// 

caggacctggtctacacaagggtctttgccatgatcgtggtgaaggacgagtcgagtccg 

434 + + + + + + 493 

gtcctggaccagatgtgttcccagaaacggtactagcaccacttcctgctcagctcaggc 

QDLVYTRVFAMIVVK DESSP 

H B 
h c 
a g 
I I 

catcccttt.gaggt.tcacgcctt.cgt:gtgcgacagt.cgt.gcgat.ggcgcggaagttgacc 

494 + + + + + + 553 

gtagggaaactccaagtgcggaagcacacgctgtcagcacgctaccgcgcct-tcaactgg 

HPFEVHAFVCDSRAMARKLT 

N 

B g B B P 

S o E Fs N s i 

a A a si re n 

J I g eE u G A 

I V I II II I 

tttgccctggccggccgccttccaggattact.cgcgacgggt.caaggaggcaaccggt.ga 
554 + + + + + + 613 

aaacgggaccggccggcggaaggtcctaatgagcgctgcccagttcctccgttggccact 

FALAGRLPGLLATGQGGNR* 

ggaggag 

614 + 620 

cctcctc 
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Recombination-Associated Protein Purification 



A. 

Nuclear Extract 

r 

S- Sepharose 
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B. C. 

SS DNA Fraction 500 strand Transfer 

I 
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F2 R2 
I 
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Sub. Rl R2 R3 F3 



D. E . F. 

Standard Purification Western Blots IgM Column 
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DRAP Transcript Distribution 
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fn^rw^f /HO 
Recombination-Associated Protein cDNA • Clone 



DRAP: 1378 bp Eco RI insert 
ORF 104-610 

1 134 281 902 970 1378 

ATG ATG AATAAA (A)12. (A)29 

#1 #50 



I E 



MASNNSSTTD LDSQVNVEDL PITFKVKYIG SEVARGL.WGI KYTRIJPVDIM 50 

VGVAKNLPPN KVLPNCEXJCV STDGVQLEIX SPKASIHHWS YIPJXFISYGV 100 

QDLVYTRVFA MIWKDESSP HPFEVHAFVC DSRAMARKLT FALAGRLPGL 150 

1 3 

IATGGGGNR 159 
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Rad 51 Yeast 
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RecA E. Coli 
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Recombination-Associated Protein Activities 



A. 



E. coli Lysate 

t 

Ni NTA 
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* 
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ATP-Dependent Three Strand Exchange -Reaction 
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Nuclease Assay - 5' 32 P Oligo 



(6% 1XTAE PAG) 



Wells-ppS^SKiiil 



Oligo 




DRAP 



T T T 
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T - Tris 
M - MgCI 2 
A - ATP 
7 - ATP-yS 
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Strand Transfer and DNA Cleavage Reaction 



iSlectrophoretic Migration 



JM — 
NC — 




DSL 



sc - 

SSL. 
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Topoisomerase 
DNA Cleavage 



Typical Strand Transfer Plus Topoisomerase Activity 
JMs, NC & SSL Form DS Lin. & SS Lin. Form 



DRAP 



RecA + SSB 



DRAP 
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Murine c-Kit Exon 17 



18 bp RFPL 

l< >l 

Intron: 

gga cag 



BseRI 
ScrFI 
CviJI | 
EcoRII | 
Fnu4HI | | 
Tsel| | I 
II I I 



Dpnl 
Sau3AI 

Ecil 
Acil 
BscGI | 
Mnll | 
Mnll | | 



Alwl 



Sthl32l 
Bbvl | 
I I 

cDNA: tgtattcacagagatttggcagccaggaatatcctcctcactcacgggcggatcacaaag 



2384 



acataagtgtctctaaaccgtcggtccttataggaggagtgagtgcccgcctagtgtttc 



Sthl32I 
I 



CviJI 
BsmAI 
Cac8l 
Bf al | 
CviJI | | 
Nhel | j 
I I 



Tsp509I 
NspV 
TaqI 
Hinfl | 
Tfil | 
I I 



BsaAI 
Maell | 
II 



atttgcgatttcgggctagccagagacatcaggaatgattcgaattacgtggtcaaaggaaatg 

2444 — + + H h 

taaacgctaaagcccgatcggtctctgtagtccttactaagcttaatgcaccagtttcctttac 



W42 Mutation 



BseRI 
ScrFI 
CviJI | 
EcoRII | 
ApoI Fnu4HI | | 
Tsp509I Tsel| | | 
II I I 



Dpnl 
Sau3AI 

Ecil 
Acil 



Sthl32l 
Bbvl I 



BscGI 
Mnll 
Mnll I 



Alwl 
I 



tgtattcacagaaatttggcagccaggaatatcctcctcactcacgggcggatcacaaag 

+ + + + + + 60 

acataagtgtctttaaaccgtcggtccttataggaggagtgagtgcccgcctagtgtttc 



Mutation & RFLP 



Underline : 



Potential Mutagenic Oligo 

Potential PCR Primers for RFLP Analysis 
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Targeted Transgenic Mice 





White-Spotted Mutant Control Mouse 
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